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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .1 36(a). In no event, however, may a reply be timely filed 
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DETAILED ACTION 
Continued Examination Under 3 7 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
9/7/2006 has been entered. 

Claim Rejections - 35 (JSC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-2, 5-6 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Yamazaki et al 5933205 and Shimizu et al (US 5466641) in view of Hasegawa 

50647Z9, in view of Takahashi et al 5712496, or Ipri 4597160. 

The primary reference shows regarding claim 1: A liquid crystal display device 

provided with a pixel area on a substrate having a plurality of gate lines (see figure 10 

and other), a plurality of drain lines 350, a plurality of thin film transistors (shown at the 

intersection and elsewhere land a plurality of pixel electrodes P20 (shown in figures 

13-14 and elsewhere) corresponding to said plurality of thin film transistors, and a drive 

circuit area disposed at a periphery of said substrate and having a drive circuit 352 and 
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364 (described at the bottom of column 10 and elsewhere) for driving said plurality of 
thin film transistors, said plurality of thin film transistors comprising: polycrystalline 
silicon semiconductor layer 1 3 crystallized by laser annealing (Column 5, rows 23-25) 
and the concentration of impurities introduced into the polycrystalline silicon 
semiconductor layer by implantation (Column 6, rows 25-32 ) formed on said substrate 
50, on said polycrystalline silicon semiconductor layer with a gate insulating film (shown 
in figures 14b and 14c) interposed therebetween, an insulating film 65 to cover said 
polycrystalline silicon semiconductor layer, said gate insulating film and said gate a 
polycrystalline a gate electrode 9 formed electrode, a drain electrode 72 formed on said 
insulating film and electrically connected to said polycrystalline silicon semiconductor 
layer, and a source electrode 71 formed on said insulating film, spaced from said drain 
electrode and electrically connected to said polycrystalline silicon semiconductor layer. 
However the reference lacks theunevenness of a surface of said polycrystalline silicon 
semiconductor layer being within 10% of a thickness of said polycrystalline silicon 
semiconductor layer, and variations of positions of peaks of depth distributions of 
concentration of impurities introduced into said polycrystalline silicon semiconductor 
layer to determine a conductivity type thereof being within 10% of said thickness of said 
polycrystalline silicon semiconductor layer, said positions of said peaks being with 
respect to a surface of said substrate. 

The primary reference lacks regarding claim 2 the unevenness of said surface of 
said polycrystalline silicon semiconductor layer and said variations of positions of the 
peaks of depth distributions of concentration of the impurities are present under said 
gate insulting film. 
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The primary reference shows regarding claim 5: A liquid crystal display 
device provided with a pixel area on a substrate having a plurality of gate lines (see 
figure 10 and other), a plurality of drain lines 350, a plurality of thin film transistors 
(shown at the intersection and elsewhere land a plurality of pixel electrodes P20 
(shown in figures 13-14 and elsewhere) corresponding to said plurality of thin film 
transistors, and a drive circuit area disposed at a periphery of said substrate and 
having a drive circuit 352 and 364 (described at the bottom of column 10 and 
elsewhere) for driving said plurality of thin film transistors, said plurality of thin film 
transistors comprising: a polycrystalline silicon semiconductor layer 13 formed on said 
substrate 50, a gate electrode 9 formed on said polycrystalline silicon semiconductor 
layer with a gate insulating 5lm (shown in figures 14b and 14c) interposed 
therebetween, an insulating film 65 to cover said polycrystalline silicon 
semiconductorlayer, said gate insulating film and said gate electrode, a drain electrode 
72 formed on said insulating film and electrically connected to said polycrystalline silicon 
semiconductor layer, from said drain electrode and electrically connected to said 
polycrystalline silicon semiconductor layer, and a source electrode 71 formed on said 
insulating film, spaced 

However, the reference lacks variations of positions of peaks of depth 
distributions of concentration of impurities introduced into said polycrystalline silicon 
semiconductor layer to determine a conductivity type thereof being within 10% of said 
thickness of said polycrystalline silicon semiconductor layer, said positions of said 
peaks being with respect to a surface of said substrate. 

The primary reference lacks regarding claim 6 the variations of positions of the 
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peaks of depth distributions of concentration of the impurities are present under said 
gate insulating film. So the two missing element from the claims are the flatness of the 
layer and the evenness of the doping (the roughness under the gate electrode insulator 
is inherent as no one gets the roughness down to zero). 

Shimizu et al discloses the same method of making the applicant's device 
wherein variations of positions of peaks of depth distriburtions of concentration of 
impurities introduced into the polycrystalline silicon semiconductor layer by implantation 
to determine a conductivity type thereof being within 10% of the thickness of the 
polycrystalline silicon semiconductor layer; the positions of the peaks being with respect 
to a surface of the substrate. In Applicant's specification [0111-0115] the surface of the 
PS-a is exposed to hydrogen fluoride, therefore to remove compound of silicon formed 
on the surface of the film therefore creating a smooth surface. 

Shimizu et al discloses (Column 2, rows 25-45) the surface of the PS-a is 
exposed to hydrogen fluoride and then amorphous silicon film is deposited, annealed 
and crystallized therefore forming good film uniformity. 

Regarding the smoothness, the secondary references indicate that keeping the 
surface smooth improves the device performance. Takahashi et al indicates that the 
roughness should be kept to a few nm in the abstract, which is less then 10% of the 
loonm thickness mentioned in the reference. Hasegawa indices that the surface should 
be smooth (as possible- abstract, and less than 10 angstroms in spec) and that that 
enables the ability to control doping depth (col. 6, lines 30-49). Ipri indicates creating a 
smooth surface is desirable and that it gives good device properties (abstract). 
Therefore in the device of Yamazaki it would have been obvious to one of ordinary skill 
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to retain as smooth a surface as possible (including within 100/c or better) for the 
purposes of better device properties as taught in any of the three secondary references. 

The smooth surface should enable better control of doping depth, . but also 
Hasegawa indicates discusses it as desirable (in the connection with the discussion of 
giving even device propedies it is described as an end goal). 

It would have been obvious to one of ordinary skilled in the art to modify 
Yamazaki et al to include Shimizu et al's exposing hydrogen fluoride to the Ps-a and 
then amorphous silicon film is deposited, annealed and crystallized therefore forming 
good film uniformity to also include Takahashi et al, Hasegaw, and Ipri's desires of 
keeping the surface smooth to improve device performances. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lucy P. Chien whose telephone number is 571-272- 
8579. The examiner can normally be reached on M-F 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Nelms can be reached on (571)272-1787. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 



Lucy P Chien 
Examiner 
Art Unit 2871 




